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VVitiligo is a multifactorial polygenic 
disorder with a complex pathogenesis1 and 
different hypotheses proposed to explain its 
pathogenesis, including biochemical, oxidant-
antioxidant, neural, viral, and autoimmune 
processes.2 Calcium is defective in the 
keratinocytes and melanocytes of vitiliginous 
skin, and decreased intracellular calcium leads 
to the inhibition of tyrosinase activity and 
results in the inhibition of melanin synthesis.3 
On the subject of vitamin D, in addition to its 
role in bone formation and calcium metabolism, 
its receptors are expressed in activated 
T-cells and dendritic cells.4 Zinc catalyzes the 
production of 5,6-dihydroxy indole-2-carboxylic 
acid, enhances the formation of eumelanin 
polymer,5 and prevents melanocyte apoptosis.6 
Interleukin (IL)-17, secreted by T helper 17 
cells, is an active participant in melanocyte 
destruction and the increase of the production 
of IL-1β and tumor necrosis factor-a. The IL-17 
cytokine expressed in vitiliginous skin7 and its 
exact role or its receptors in vitiligo are still not 
fully understood.8  The present study described 
here aimed to compare levels of vitamin D, 
calcium, zinc, and IL-17 in patients with vitiligo 
to those of healthy controls and determine 
whether patients with vitiligo are more prone to 
myocardial infarction.

PATIENTS AND METHODS 
This case-control study included 30 patients 

with vitiligo as the study group and 30 age- and 

sex-matched healthy volunteers as a control 
group. This study was approved by the research 
ethics committee of our institute according to 
the Declaration of Helsinki. All participants were 
enrolled from September 1, 2017, to February 
28, 2018, recruited during the same season 
to avoid vitamin D fluctuations. We excluded 
patients with malabsorption disorders, hepatic 
or renal diseases, and female patients who were 
pregnant or lactating. Also, patients receiving 
systemic steroids, phototherapy, hepatic enzyme 
inducers, sunscreen, or vitamin supplements 
three months prior were excluded. 

After participants signed an informed 
consent form, personal history data, including 
indoor or outdoor occupation, course and 
duration of vitiligo, presence of systemic 
autoimmune disease(s), and family history of 
vitiligo and other autoimmune diseases were 
collected. Additionally, a complete general 
and dermatological examination of vitiliginous 
patches, confirmed by Wood’s lamp in query 
cases and assessed according to the Vitiligo 
Extent Tensity Index (VETI),9 was conducted. 
Then, after fasting for 12 hours, 5mL of venous 
blood was collected in a plain tube without 
anticoagulant, left at room temperature for 
30 minutes until coagulation, and centrifuged 
at 1,500 rpm for 15 minutes. The resultant 
serum was stored at -20°C until analysis. Serum 
vitamin D and serum IL-17 were measured 
by using enzyme-linked immunosorbent 
assay (Shanghai Korain Biotech Co., Shanghai, 
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China). Serum zinc and ionized calcium were 
measured with the colorimetric method using 
zinc fluid monoreagent (Centronic GmbH 
Company, Wartenberg, Germany) and a calcium 
colorimetric method kit (Shanghai BlueGene 
Biotech Co., Shanghai, China), respectively. 
All methods were performed according to the 
relevant manufacturer’s instructions.

Statistical analysis. Data were collected, 
revised, coded, and entered into the Statistical 
Package for the Social Sciences version 20 
software program. Quantitative data were 
analyzed using means and standard deviations, 
while frequencies and percentages were used 
when presenting qualitative data. A Student’s 
t-test was conducted for independent samples, 
/apthe chi-squared test was used for comparing 
categorical data, and Spearman’s correlation 
coefficient was applied to measure the strength 
of the association between two variables, 
with p-values of less than 0.05 considered as 
statistically significant. 

RESULTS
Table 1 presents the demographic data of 

patients and controls. There were nonsignificant 
differences between patients and control groups 
regarding age, sex, and history of autoimmune 
disease association (p>0.05). Vitiligo duration 
ranged from 2 to 40 years (mean: 13.07 years), 
while VETI score ranged from 0.5 to 26.5 
points (mean: 6.79 points). The most common 
type of vitiligo was vulgaris (50%), followed 
by the focal type (30%), and acrofacial type 
(20%). Family history and association with 
other autoimmune diseases were positive in 
33.33 percent and 26.67 percent of patients, 
respectively.

Patients with vitiligo demonstrated 
significantly lower levels of vitamin D 
(p<0.001), calcium (p<0.001), and zinc 
(p<0.001), but an insignificantly higher level of 
IL-17, compared to the control group (p=0.102) 
(Table 2). Patients with vitiligo and other 
autoimmune diseases also showed significantly 
lower vitamin D (p=0.0001) and calcium 
(p<0.0001) levels and higher IL-17 (p=0.0431) 
and zinc (p=0.0274) levels compared to their 
counterparts in the control group (Table 3).

The duration of vitiligo and VETI score showed 
a nonsignificant positive correlation with IL-17 
and negative nonsignificant correlations with 
vitamin D, zinc, and calcium (Table 4). Serum 
calcium level displayed positive significant 

and insignificant correlations with vitamin 
D (r=0.686; p<0.001) and zinc (r=0.057; 
p=0.765) respectively. Meanwhile, negative 
nonsignificant correlations were found between 
vitamin D and zinc (r=-0.112; p=0.556) 
and between IL-17 and calcium (r=-0.159; 
p=0.401), zinc (r=-0.098; p=0.606), and 
vitamin D (r=-0.065; p=0.732).

A receiver operating characteristic (ROC) 
curve showed that the sensitivity results of 
vitamin D, calcium, zinc, and IL-17 were 83.33, 
96.67, 70, and 36.67, respectively, while the 
specificity results were 100 for vitamin D, 
calcium, and IL-17 and 90 for zinc, respectively. 
The cutoff values for vitamin D, calcium, zinc, 
and IL-17 were ≤5.8, ≤1.02, ≤140, and >21.9 
respectively (Table 5). 

DISCUSSION 
Vitamin D controls cell proliferation and 

differentiation, exerts immunoregulatory 
activities, and increases melanogenesis in 
cultured human melanocytes by way of its 
antiapoptotic effect.10 In the present study, the 
mean vitamin D level was significantly lower 
among patients with vitiligo than controls, 
which is consistent with other studies.11,12 
Moreover, Zhang et al13 revealed a positive 
correlation between serum D deficiency and 
vitiligo incidence. On the contrary, Karagün et 
al14 reported a nonsignificantly lower vitamin D 
level in patients with vitiligo than in controls. 

The IL-17 level was insignificantly higher 
among patients than controls in the current 
study, consistent with other studies.15,16 A 

TABLE 1. Demographic data of all participants

DEMOGRAPHIC PATIENTS CONTROL TEST P-VALUE

Age (years)
Range 19–60 21–54

-0.651* 0.519
Mean±SD 35.8±13.158 38.9±12.653

Sex
Male, n (%) 14 (46.67) 15, 50

0.033** 0.855
Female, n (%) 16 (53.33) 15, 50

Auto-immune diseases 
association

Negative, n (%) 22 (73.33) 21, 70
0.042** 0.838

Positive, n (%) 8 (26.67) 9, 30

Vitiligo type 

Vulgaris, n (%) 15 (50.0)

NA

Acrofacial, n (%) 6 (20.0)

Focal, n (%) 9 (30.0)

Duration (years)
Range 2–40

Mean±SD 13.07±10.16

VETI score
Range 0.5–26.5

Mean±SD 6.79±5.895

Family history
Negative, n (%) 20 (66.67)

Positive, n (%) 10 (33.33)

*Student’s t-test, **Chi-squared test; p<0.05 is significant
SD: standard deviation; VETI: Vitiligo Extent Tensity Index; NA: Not applicable 

TABLE 2. Comparison of serum vitamin D, calcium, zinc, and IL-17 levels between patients and controls

VARIABLE
PATIENTS CONTROL

ta P-VALUE
RANGE MEAN±SD RANGE MEAN±SD

Vitamin D (ng/mL) 3.2–30 6.59±6.54 12.7–53.3 27.99±12.68 -6.972 <0.001*

Calcium (mmol/L) 0.86–1.08 0.94±0.05 1.07–1.23 1.13±0.05 -10.838 <0.001*

Zinc (μg/dL) 81–189 131.2±25.49 131–579 273.6±177.63 -4.369 <0.001*

IL-17 (ng/L) 8.5–232.6 42.56±54.02 2.8–21.9 13.64±7.64 1.674 0.102

ªt: Student’s t-test; *p<0.05 is significant
IL: interleukin; SD: standard deviation
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previous study reported an increased expression 
of IL-17 in patients with vitiligo compared 
to controls and a higher expression in active 
lesions than stable ones.17 However, in another 
study that excluded patients with vitiligo who 
presented with other autoimmune diseases, IL-
17 levels presented a nonsignificant difference 
between patients and controls.18

Other reports have suggested similar 
outcomes to our's regarding findings of 
significantly lower calcium19 and zinc20,21 levels 
in patients with vitiligo compared to controls. 
Another study22 concluded that the disrupted 
ultrastructure of the stratum corneum lamellar 
membranes and disappearance of the calcium 
gradient coexist in vitiligo lesions, indicating 
that melanin in the epidermis might play a 
role in the formation of the epidermal calcium 

gradient and the maintenance of the structural 
integrity of the permeability barrier. 

Kriegel et al23 pointed to the potential role of 
vitamin D in autoimmune disease prevention. 
We found that vitamin D and calcium were 
significantly lower in patients having other 
autoimmune diseases versus their counterpart 
controls, consistent with two previous 
reports.19,24 Calcium and vitamin D deficits 
increase the risk of malignancies, chronic 
inflammatory, and autoimmune diseases 
(e.g., insulin-dependent diabetes mellitus, 
inflammatory bowel disease, multiple sclerosis), 
as well as skeletal disorders.25 What’s more, 
low levels of ionized serum calcium prolong 
the ST segment,26 which is one of the earliest 
myocardial ischemia manifestations.27 Low 
vitamin D levels have also been associated with 

cardiovascular disease, including myocardial 
infarction.28,29 At the same time, the serum 
calcium level displayed a significant positive 
correlation with the vitamin D level in our study, 
boosting the likelihood of myocardial infarction 
in patients with vitiligo, especially in those with 
autoimmune disease.

To our knowledge, the higher IL-17 and zinc 
levels in patients with autoimmune disease 
versus controls have not been reported before. 
The pivotal role of IL-17 in the pathogenesis 
of human systemic and organ-specific 
autoimmune diseases has been noted in animal 
and human models.30 Rosenkranz et al31 showed 
that zinc suppresses T helper 17-mediated 
autoimmune diseases, reducing their number 
and proinflammatory cytokine production. 
Furthermore, Jafarzadeh et al32 reported that 
ischemic heart disease is associated with 
higher IL-17 and IL-18 levels. Also, Yesmin 
et al33 showed that the mean zinc level was 
significantly decreased in acute myocardial 
infarction patients compared to controls.

Cardiovascular diseases remain the leading 
cause of death worldwide and account for most 
of the premature mortality rates observed 
among chronic inflammatory diseases. Common 
mechanisms underlie these two types of 
disorders.34 Vitiligo was been shown to be 
significantly correlated with a family history of 
cardiovascular disease.35 Il-17 was suggested to 
contribute to the pathogenesis of cardiovascular 
diseases, including atherosclerosis and 
myocardial infarction, that occur prematurely in 
chronic inflammatory disorders.32,36 Moreover, 
vitiligo associated with other autoimmune 
conditions was linked to cardiomyopathy28,37 
and idiopathic heart block38 in previous reports. 
Despite accumulating data confirming that 
patients with vitiligo and autoimmune diseases 
have a cumulative incidence of risk factors for 
myocardial infarction, we still lack adequate 
studies showing the real incidence of myocardial 
infarction among these patients.

CONCLUSION
 While we acknowledge the small sample 

size as a limitation of our investigation, our 
study demonstrated that patients with vitiligo 
exhibit significantly lower levels of vitamin D, 
calcium, and zinc, and an insignificantly higher 
level of IL-17 compared to healthy controls. In 
patients with autoimmune disease in addition 
to vitiligo, significantly lower vitamin D and 

TABLE 3. Comparison of serum vitamin D, calcium, zinc, and IL-17 levels between patients with autoimmune diseases 
and controls

VARIABLE
ASSOCIATION WITH AUTOIMMUNE DISEASE

ta P-VALUE
PATIENTS (MEAN±SD) CONTROLS (MEAN±SD)

Vitamin D (ng/mL) 6.583±5.374 42.03±11.669 7.211 0.0001*

Calcium (mmol/L) 0.929±0.034 1.193±0.047 10.464 <0.0001*

Zinc (μg/dL) 122.5±22.469 321.67±233.68 2.628 0.0274*

IL-17 (ng/L) 111.838±64.94 20.60±2.15 -2.353 0.0431*

ªt: Student’s t-test; *p<0.05 is significant
IL: interleukin; SD: standard deviation

TABLE 4. Correlations of serum vitamin D, calcium, zinc and IL-17 levels with regard to disease duration and VETI score 

VARIABLE
DISEASE DURATION (YEARS) VETI SCORE

r P-VALUE r P-VALUE

Vitamin D (ng/mL) -0.02 0.915 -0.048 0.8

Calcium (mmol/L) -0.277 0.138 -0.293 0.116

Zinc (μg/dL) -0.251 0.18 -0.211 0.264

IL-17 (ng/L) 0.03 0.877 0.179 0.345

r=Spearman's correlation coefficient; p<0.05 is significant
IL: interleukin; VETI: Vitiligo Extent Tensity Index

TABLE 5. ROC curve of all participants as regards serum vitamin D, calcium, zinc, and IL-17 levels

VARIABLE CUTOFF 
VALUE SENSITIVITY SPECIFICITY

POSITIVE 
PREDICTIVE 

VALUE

NEGATIVE 
PREDICTIVE 

VALUE
ACCURACY

Vitamin D (ng/
mL)

≤5.8 83.33 100 100 66.7 94.8%

Calcium (mmol/L) ≤1.02 96.67 100 100 90.9 99.5%

Zinc (μg/dL) ≤140 70 90 95.5 50 88.5%

IL-17 (ng/L) >21.9 36.67 100 100 34.5 62.3%
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calcium levels and higher IL-17 and zinc levels 
were observed compared to controls. Certain 
levels of the present measured markers might 
make patients with vitiligo, especially those 
with autoimmune diseases, prone to myocardial 
infarction. We recommend that patients with 
vitiligo, especially those with autoimmune 
diseases, undergo myocardial infarction 
investigation, especially when they display low 
levels of vitamin D, calcium, or zinc, or a high IL-
17 level. Further studies to detect the incidence 
of myocardial infarction in patients with vitiligo 
are warranted.
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